Comparison of cytotoxicity in heart cells and tumor cells exposed to DNA intercalating agents in vitro.
A new approach to antitumor analog selection was evaluated using in vitro cytotoxicity assays in tumor cells and heart cells. Eight anthracycline antibiotics and five non-anthracycline DNA intercalating agents were separately exposed to human 8226 myeloma cells and neonatal rat heart myocytes in vitro. Survival was measured after six days of culture by the MTT dye method for tumor cells and by ATP content for heart cells. Inhibitory drug concentrations in 50% of cells (IC50) were determined from log-linear dose-response curves for each agent. The IC50 values in the tumor cells ranged from 0.002 micrograms/ml for idarubicin to 3.5 micrograms/ml for the primary metabolite of doxorubicin, doxorubicinol. In contrast, IC50 values for anthracyclines in rat heart cells averaged approximately 357-fold higher than in the tumor cells. The heart cell/tumor IC50 ratio was 114.4 for the parent anthracycline doxorubicin. Compounds with poor cytotoxic selectivity for tumor cells included doxorubicinol, amonafide, amsacrine and bisantrene. Compounds with reduced cardiotoxicity included the anthracyclines daunorubicin (IC50 ratio of 550), esorubicin (IC50 ratio of 1500) and the anthracene derivative mitoxantrone (IC50 ratio of 500). These results show that simultaneous comparisons of cytotoxicity in heart cells and tumor cells can identify agents such as daunorubicin and mitoxantrone which are known to produce less cardiac toxicity in vivo. With further testing, this methodology may be applicable to preclinical screening programs to select active DNA intercalating agents with low cardiotoxic potential.